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(Translation) 

[Title of the Invention] EXHAUST GAS PURIFYING SYSTEM FOR 

INTERNAL COMBUSTION ENGINE 

[Abstract] 

[Object] In an exhaust system of an internal combustion 
engine, it is to provide an exhaust gas purifying system for the 
internal combustion engine which is capable of maintaining a 
temperature of a catalyst within an appropriate range when 
performing a control of removal and decomposition of SOx and the 
like which have been accumulated on a NOx catalyst. 

[Solving Means] An ECU 90, which makes an overall control of 
a state of operation of an engine 1, forms a condition of 
maintaining a temperature of a NOx catalyst bed temperature equal 
to or higher than 600°C, whereupon performs a control of 
supplying a large quantity of fuel, via a reduction agent adding 
valve 17, to upstream of the NOx catalyst in an exhaust system 



1 



40, thereby to effect decomposition/release of SOx which has been 
accumulated on the NOx catalyst. At this time, an optimum period 
of time for fuel supply and a period of time of stopping the fuel 
supply are set by taking into consideration a responsive 
characteristic of the NOx catalyst bed temperature with respect 
to open/close valve action of the reduction agent adding valve 
17, based on a characteristic of the NOx catalyst and a 
characteristic of the exhaust gas at the time of execution of 
this control. By configuring the control system in such 
structure, the SOx, which has been accumulated on the NOx 
catalyst, can be efficiently released, and, at the same time, 
prevention of over-heating of the catalyst can be ensured. 
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(57) [KM] 

«bfcsox#?^ »»a tfl»*-r *n w zmm-f ic & 

CU9 0H NOx«*OfRI*6 0 0ttt±l:«*t 

«»*09ft-T J: NOx»« 
HJ|l*UfcSOx*»*-*U-r*. -Oi^- NOx 

3StJ*. fl5cffl»ln*i 7©HH*ttWtMc**-r*NOx 
T. NOxttttEtCift8lUfcSOxCD»W*a&*MClTV» 
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KiiE»*a7aaNox««^6soxS:i*aa-»*so 

ttE««lil*«fiW?J» J MS#a^«k0^fTB*«B--p**t 

ox^tmst. sK&aTcSNOxtts^soxffi* 
NOxte«©&K©J&^sni::8o*v:>T. itrfHS7t^j« 20 

[5EBJ©f¥SffifrlftBJ3] 
[0 0 0 1) 

* n * *«rit*H*»it^* s #<tr * »*twt«« i" 

[0 0 0 2] 30 

m/tPimwH) *«t»©ft*»fl:« (n 

ox) 6jiKfr**iE*fli^-fcNOxttii*»*osf«a 

»fcfli*.&n*. NOxiiiLTH «*.«*?LK-fe 

NOx£®iRTS^£WT*NOx®:jfc8l£. 0Mt* _ 
* (HO *«ft3i**tEa**rr*it£*l«l« 

JR) t^fttTSJtbfcfcOMSnS. 4I 
[0 0 0 3] NOxMUlt <#*2 

u i(|5««t"«Dii#«K3WSt»««TttNOx*ifcara 
«ttt*rr*. ig*i:NOx*«ftuisnfct 
#, #fc«fK:HC't»co*3WfinaEi«Ti»ntf, «&p«4 

Mt*titl6HC-<»COOK<tKJK*ffi"«"!:iT. NOx 

*«<tfiR». Hc-<»co*j85cia»t"r4Kfl:a7cs* 

[0 0 0 4] tI5T. NOxtt^tt^^^^BE^aS 5 



<$BB2 003-166415 
2 

*fjBV»«*lC**t#T"bHfJE©IR»«©Npx'*r*« 
■TSt. fntt±NOx«l!t!i<65. *HT. iH 

RINOxttiiWNOxaftiRi^lBffil-aTSWK. 

<hT. NOxM&lC©iK£nfcNOx£ifcffi&<fctfS7t 
iWfcU NOxM$cDNOxffiiiR1ig:fr£ia^2^5<>:V> 
ofcttH (B£MfP) fcBfJSGW >*-n;UTt*Dig-T 

[0005] tci*3Si», rtjBawojwRcttiaijaE^* 1 

**tlTV»*©3&*jl*T* 0 . SMWfcttNO x COM, 

(sox) fc#£-rs. #ft*fc«paE-r*soxtt. n 

Ox»cft^T«kDiS^*^NOxMt&K:®iK£*U U 

[0 0 0 6] sift^feHiJhit^ttUIHWr*^*©**^ 
lt. NOx««coas^±#^-a- («*-tf6 0 01C« 

SSlHlififWfflltVO) d«a5.ntVi5 (08*.«#BI2O 
0 1 - 2 2 7 3 3 3 •^• / ii$g) . S«*E(Md1WS*K6S?" 

«tt*«Ufc S O x fcjB5»*frFT$MK ■ Rfc*T£«t5 
left*.- 

[0 0 0 7] NOxttHEKlJtWUfctttt^ 
SOxOD^S • IfcSSaWWfcfT'J&fcfctt. (1) N 
OxttfiEctfaitfBrJtfc W^.«6 0 0t) £_tia^T 
(2) NOx««J3#ficDjfi7CfiJc»5i^«&S 

©#jrr?NOx«i*©Jl5fifc»r5t« (0IJ*J*6 0 0^H 
[0 0 0 8] 

7c*»**NOx«iiicJ«*bfcsox#*»«r*PRK 

[0 0 0 9] dCQjJ; -5 fcUffifKffi^T & S ft 

tzb<D-C&-3T. -£-C9BB<)£"f Sid^l** rt«S«B<D 
SMKJRCfcVvr. NOx^«»Cif«WiSOx^£#S? 
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m&? : bz.£\z$>2>. 

[0 0 10] 

[BUH*»*-r*fc*©^a) ±rc@ w^jifiTf sitae) 

* c ufcN o x m u n, icstc-t * »sai5Effl 

6 s o x ^^a^-ar-s s o xtt»Ettffla*s6h-rft» 
«*s*»*«sr*wiaastffi»M*Bt*»fc. #je 

wE®*»5cS!NOxttj§£#*sii-* 

&©SEffl7cSmOxMl£K*»bTU*SOx 

fctttaa*. iwissN o x ^ s o x f> 
@« a -a- we«7SW«»^&*» 

xz>z\£&wm£-$%* 

[0 0 11] ft*, £©J:3&«J*S 5 frr*#5MH©# 

»»-ft»«tt. itrEKiiM^NOxftMifciHRS** 

WEaTcfflttife^a^ttrEjwa^ai: LT©»iE**4a 
[0012] WEiBKaBatNoxiMioa* 

m Ktt«K k J: * mm.mtmm*m£.T % z. £ t u 

WEMttE©jl«»C^S*R«T*TtCtt^«an*<#ffi 
[0 0 13] ±E«J«fc:J:*'Ui, ltrE»7cSI*«ttWK 

SHSEb, A->i— h»C<fcSjfi^**|{f«*BS 

[0014] ttEa7as«ief-»t-*«iE!R*jB- 
^NOx&^afiojr^atitcis-^T, stiES7c 
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[0 0 15] flES7C»J»ffiiE#att, M*tttt 

K*tf*WENOxttJI©ia« (WW***) ©«fje«c«: 
10 fciVi. 

[0016] Bf^tBiK^^TjeasnfcitiEftkit®* 

gfcSo*#, RI5JBK*»*aWEia7^#eUft#&W» 
^^^JPUfciLTfe, «IEJl7C»«»«ie#R©»^«» 

*. rfctofe. £©J:5"«c*«P*iSfe*aU^ ItrEtttt© 
[0 0 17] ±E*J««cJ:ti»*, iMHKJBWMfcftK 

*r-f *>ittJEfl!i!(«©f& i &3c (s«) ©jssrima*. wem 

X, ^t£tt&l::i£8tL;fcSOx^©&&S (SOxffiti 

£5 lefts. 

[0 0 18] 

taw (is i ommrnm) ar, **w 

>->7.^Alc®ffl Lit* 1 ©SBffiCJEflUCOHTKWr 
30 3. 

[0 0 19] [x>-^>->X^A©«jlRO:m^D 11 
KfcHT'. fljftttH (EAT, x>5»£W3> ltt, m 

^*3es® t vxffii&znz, mm a smo 1 ?* — t* ;ix 

[0 0 2 0] jfeT. «S^«*&^1 Ott. u-i/^-f*^- 

1 1, 3*>i^-jh 2. 1 3 . a»f#i 

4, M*l 6, jKaMjSln^l 7, tfURMBfftUftP 1 
40 [0 0 2 1] t77-f#>7lllt (@f 

is) a»6a*±tf&i»**£Ei:t, *h*b*hi»p i 

- tOfEUfcI»6*I»*W#l 3C»Et5. Vm 

. [0 0 2 2] W-f#>^ll»l 
50 *6«*±»f>t*»©H»feWbO*»»»P 2 S^tT 
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D-77-i-&>7i i*»e>a7c»j*Dp#i 7Jcifij*»oTaE 

W#l 4S.^ii*^l 6jWH3fcE«3*iTV»S. ffiWr^P 
Hit JRjft«rlc*S^T*Jni«»jlttP2*JIWU, MS 

^ttj^^ffih-r*. sss#i 6n a7c»jm»p#i 7tc 

flp#l 7H IMM^i 3iBi;<*©rt*i:*«V 
[0 0 2 3] «**3 Ote, **fc£2 OfcfcflWeSft 

[0 0 2 4] dcox>-^> 1 ten J5»©jS*i&« 

— 5?*) 5 0**»W-6tlTV»*. 
t-^5 0B, J/t7 h 5 1 <£^LTS^^nfctHie. 
^5 2, 5 3^f«. — ?j<Dmmfc (^-t*>3f:-f — 
JU) 5 2tttfe£Uft4 OrtOSM&lCflBSn. flfcfrOtHUE'f* 

(u>^'U«/-9-jJn-1'— ;U) 5 311 »^3 0rtOKa 20 

5 011 ^ — lf>*-f— ;W5 23&«fitt*#ft»tE (»* 
EE) £*JJBLTa>:/U-j/1**^— .^5 3 
© fSS. £ S5 «> 1 1 ^ I » t) ($> -5 i&fcS £ fr 5 . 
[0 0 2 5] ®5W&3 0tC*5I^T, ^-#ft-yt5 
OlcKtt^tlfc-O^— £ — 53 1H i®*SlCj;oT# 
«U&«Xffl**!i«l**W*. 3 1 <k 

DfcSSlcTSifKKittSnfc^n-:/ hJI/#3 2H 

j^©&^TKi5UT©A£^©8&i&®»£ 30 
^HL, nftXffiAOiKMS (»«) ^liST^tSffi^ 

[0 0 2 6] X>-^> 1 lcH 8Si£^ 2 0 C0±m 

(»»*3 0) RtfTSS (#»*4 0) t;WWt* 

gratatwuit (egrjies) 6 0«{K$nx^5. - 

©EGRilgS6 0«, 81^©— gPSrjS^K^ 3 0 \ZM 
-rtSfiB*^*. EGRM6 0 tell m^-$WtcJ:o 
T«iaBK:RIHSn. Witt*it*l«llNS (EGR# 
X) ©glt»£g£Elcm&-r£££#T££EGR#6 1 
£, EGRjiSS6 0£il>§ (fiSit) -r^S^Sr^-T^ 40 
fc«e>©EGRi7 — 7 6 2#t9:H-£*rO>-2>. 

[0 0 2 7] SNaJM 0 tCfcl^T, H#«#4 0 

RtKEGRfiK6 0©iE$&6Bffi©TSlEKH ©HfiTCIS 
NOxMSS (£TF. #ICNOx«itV^) ^iR^L/i 
M^^r-->>^4 2#Ktt£.nT^£>. 

[0 0 2 8] i>y>ic«W[i:ft. £«-fe> 

->*> i ©a<E#i6K:H-r*flWfttba"***. 

[0 0 2 9] T&fe*. 1/-Mt>f7 0lt 3t> 



m%^mijT^>. *8£E-fe>iJ-7 114, ^MWilSSP2 
I*O^Sitiirst«^©p-fe, Ht#l 6$r^LTfi7cSiJ^ 
S*'l 7lC»Xsn*MS»OEE*'(«BBE) PGKJfcDfc 
tfctHff-fJfcffl^-r*. 177 0^-^7.211 K^*3 
0rtC#X.Sn*ffi* (®A£M) ©«tfi (ftftft) G 
NfcJSU&tttHflMISWaTS. £ttJt'(A/F) -fe> 
iJ-7 311 *SUR4 0©tt&$— ->>^4 2±8Sfc*5^ 

ftliiif *tti*t5. NOxt>f 7 5H IflU^SMR 
JS4 0©tt«y-->>^4 2TatlC*3V^T^M t P©NO 

[0 0 3 0] St, 7^tMy->3>t>f 7 6IJI 

|§|^;50U©gg#-ji3-»A C C tCJS Ufc^ttifl-^SraJ^t" 
5. i7 7>^^-k>^7 7 x>>>> 1 ©m^w 

;i/^.) Srffi^f^. cme. : &-t>-y-7 o~7 7 n.^ 
mw&& (ecu) 9 o tm.m.&}\z&m.ztiT^z>. 

[0 0 3 1] ECU9 0H >fMI8I (CPU) 9 
1, tt-WtiLJWS^U (ROM) 9 2. 7>^A7? 
-feT^^U (RAM) 9 3RW7^77y7'RAM9 
4, V— 9 5^£<i;L, cn^>=&SP9 1~ 

9 5<t, A/bjg*»**trn»A*iatt9 6 t, ttSS 
ffi^P?&9 7 t75^^lR]tt/N*7. 9 8JCj;t93«^$nTl« 

[0 0 3 2] CO<tpl:M^tlfcECU9 0ll ±!S 
EGR#6 1 ®HKI£f, *V>tt^Dy 

[0033] mi&ir->'>y<DMm.x.zfimm mz, 

tC^(te.nfcM«^r-->>^4 2tO^T, ^©«iiR 
[0 0 3 4] Mj«^r-->>^4 2 IS, ^©F^ffitcKjgEfi 



[0 0 3 5] NOxititt, 

(fi^) ©«®icn 

^JA«*'J^A (K) , ^-h 
(Li). -t->^AC s ©<fc 
A B a , A^v"5ACaO± 
> (La)., m^t^y Y-U 



«/LK7^5^- (A 1 

L, CO/tf^+a h 
OxilSJiLTtStgf^ 
U>7A (Na) , U^A 

r>A (Y) ©ip^±^ 
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P t ©J:3te«&«£rt«fi#Sft*£iliJ:-3T«&$" 

[0036] NOxran m^ommmm w& 

<D&mit) WH^WM (U->fc#t6) TBNOx** 
ftJRtlCHC^CO^WWEbT^ni*. 

n 6 h g« c oomtEjgsfflT^ tr, nox 
*BMtj«fl\ Hc^»co*a7c«»i-r«»^a7cEiS 

^MffflT-E^5. HCKOBCft^H, 10 

OlcK-ftStX. NOxliN, tcil7c£*a&. 

[0 0 3 7] NOx©jl£#J«ft**©i£Si?^S# 
ft 1/ I" * * £ * T fc Rlf^ © IBM O N O x £ WW 
-Si, ■*ftj;U:NOx£fflaKLfc<&*. X>5»1T 
tt, «MtV— v>^4 2t*3»CiR^$tXfcNOxtt«SEcDN 
OxfO»*«IWWlc*r*ttfc. STC^in^ 1 7 S 
iUT#«W«)*BHr-i x>^4 2±a£«C«7C3W (* 

siMio»i6-ctt«is») zmmife-rzzii-?. nox« 

^^KU^nfcNOx^ttSfc.k^MTC^tb, NOx 
o-f > ^ — ;^ Ji/Ttft 0 fit". 

[0 0 3 8] NOxra^MIM^fflfift 

£*©*8^^N Ox 

[0 0.3 9] NOxMH^, *-©«J*WleT**NOx 

^ffl^)c#fi»a£UTNOx©gaS, tttU&C^HC^Ii 
OfiLfT^ HfcHUbSBLfcilOT**. ^©— NO 
xMili, £©«fc5&NOx©i${t£fT3iSfITIU:&e<} 30 

t, NOxi«i©ifejarr*«tt»*tt» KffcSJtL-cs 

KKT-'o 5%NOx flt«©«Ei ^i£& t'*« L' fclMtT 
[0 0 4 0] I»B4(l*M«P<!>tB9 ECU90 tt. & 

«*>if ©fctiiflwa»&fflS3*i.'5x>5?> 1 ©»*&!* 40 

WTMMWMrtMPfctt. #**«[»# 1 3*aUfc4MB 

[0041] ecu9oh coiift- iia>$ag£. 
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[0 0 4 2] «5»«0iW*^^-->O«SfcBIU. 
ECU9 014, 'JE«±?Ej&iSftT©*»*»££*»£ 

»»c5tSf3«»*it (BIT. mDyHHtui) 

±"jM*ta<*-r*«isiB««' (btf. #^h«stii/i 

[0 0 4 3] (/H D y hSW) f -f ;H>~>* >T 

«««n, sfeKafta^oNoxa-bftJusn*. 

[0 0 4 4] [#* hiftSt] *X h«S*ti-3T««36 

£LT«HET*«w&Hca«, #^m»*auTim 
tB $ na n o x ft** **i**©«wnmi:jse» 

[0 0 4 5] CE-GRWWOMH]- ECU9 0H. £8 

-t>-y-©^tB^^e>ffig^ti-5)X>v> 1 ©setts! 

EGR*iJt2f<i:l4. E G R ffiSStCl&tt ^ttfeW^fMPxt© 
(EGR#) 6 l^LT, EGRMSS^fiil 
fa^X©^*. f l/^ltl»SH4 0 A^t^ 3 

[0 0 4 6] S^t&5EGR#6 1 ©P#M («T, 

BS) £#BgLT#l3e£n&. ECU9 0tJ, C1©S^P 
^PfiSx>i?> 1 ©aSE^BfT^rafttcK^r L, 
EGR^P6 i©SH6©H*«*«3e«r$nfcB«HI#*K 
5J:-2|W|EGR#6 l ©^iblHlgS»C}t^m-^S:ffi 

[0 0 4 7] [E GR«W:»^< ifiStTO C 5 bfc 

— a©saatc«t o aft&»»ai* 3 o tcMat^na 
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[0 0 4 8] fiffl«&©§StfiK:#Vi*«*©*«SHC 

n#ai>t> oaTcBK^zia * is© s c t £ & a . 
[0049] mmmmmmi m.ytnmm 1 7 &a 

U . «S» (jItc^J) SSMtL* 4 0 icE^^iDf ^. d t ic 10 

K58&, IS*i:LTNOx«lltO*a*±#S**ili3& t . 
T**. Stc^J^P^I 7KJ;oT»ttSftJt*R£Ma.. 

[0 0 5 0] C S tt*Eliftffl*P©iK£] JtE/Vf D^b 
Wftt. «a«5fcJ3j:tf«»*iin*!l»tt. * 20 

-r-SCitCkO. NOx«ttlC««3nfcNOx&tttti 
^«t^a7C^tb, NOxtt«EONOxKiRig^3*lHl« 

[0 0 5 1] ECU9 0H X>v>> 1 ©tHKil 

tEOttfelCfl 1 ^ N O x «iilC*-*r.fclt»f * SOxfS 

i^*-r^fc*{c. NOxM«*m^ias (0>ja«6oo 

"CS*) Kifc^TWaattfciTSttttttfc^aoa 
7Ej«»*«*6-r**J» (STF, Stt»B«1M») 30 

SOx*Mft#TTiMI- IBiStiiStas. - - 
TECU9 0H S*WIiaft!l1«P©— SttT, NOx 

-?-©-LT. ^^NOxMttKKiKSnfc 

nox <Dt<ttii&&zfim7imtizmTz>m*. <o *>#*©$> 

NOxtt«±Siflc«^r-&«iJP (£(T. 40 
[0 0 5 2] i^5T, ±JfiL^«t-5tC, S^«H«$iJ 

»T«. NOxM«©«ia<£6 o ox:sx±\zum-?2>t 

««±«^#*©a5cJ«#£#Wft*"*;:ifc&*. id 

#Ti:ii>TNo xmrnzmm^tz sox 

t. ^moa7cJsJE»*»in*oNOx«a±«EfciBi«;b so 
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[0 0 5 3] fotX>y> 1 Tit, a7tJ£##ttlHfl 

i^ffjh*aj:©^< 5>2> r T*0iE-r;iiic«fcD» no 
tt«©a»sKjh-r*. 

[0 0 5 4] 02 Kite, **JEO»aK4S»t*sa*il 

fc«^««sn*a7cjw*ai#i 7^©a#m^«a 

(0 2 (a) ) . NOx««±«lfcfelt*»*©«l«a 
g.(02 (b) ) . NOxtt^^M^tlSSOxO 
^UJ* (02 (c) ) . £sJ;tfNO xte«£©*i& (02 

(d) ) ©*»*m— KflBWiifcjS-r^-f A^^r-h© 
— 0y-?&*. &*5, 0 2 (b) lC^-f&3fS»K©S*Pa 

con aite*8it©a^35f^*a«EUfcti*se^r* 
*«©a*»««c«a-r*. si«tip©tt*a 
< & * t ^ o n t tt»»*©a7c*»««3ws < 

&*;i££*i*U *&*©**»*#«< 3 
£ £«i«^*©®7EJ*#«S^< 64Citi*t4 
(B2'(b)-#R> . 02 (d) fc*5V>T, fiK 

T1H NOx»^6S!lWlCSOxS:»lt!$t5r 
£s&*T**Tlfi»« (#*tt©JBffiTtt 6 0 0*0 teffl 
MIL. i&«T2te, a^«CJ;oTNOx«a©«ttg^a 

jfcto*i**©a:v»±ia»tfei-«^Tr*- 

[0 0 5 5] $fc-T, 0 2 (a) (C^T«t^tC, NOxtt 
«tlClft*Uft;SOx*ttm'r^*i:©B*36«*0. JE 
O, NOx«SEO«fl*5 6 0 0r£t±fcfiU***lTV>* 

tviofc*frA«»fcsnfc«^fc, ecu 9 o«a7cffl 

[0 0 5 6] a»*10©l5*«C*>tDECU9Dtt. 5fe 
rW^MHB (EAT. {MMHIIBfcV»S> A t HcSoTBr 

7 *aUT»*©*B»*Wr«EWfciR»«|6r*. ^©^ 
ECU90I1 NO x««OjM!lt»«t'« M^WS*. 
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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an exhaust emission control device 
of an internal combustion engine which maintains the temperature of a 
catalyst in an adequate range when controlling decomposition and removal 
of SOx or the like deposited on a NOx catalyst in an exhaust system of the 
internal combustion engine. 

SOLUTION: An ECU 90 to collectively control a running condition of an 
engine 1 decomposes and emits SOx deposited on the NOx catalyst by 
performing the control to feed a large volume of fuel through a reducing 
agent applying valve 17 to the upstream side of the NOx catalyst in the 
exhaust system 40 while establishing a condition that the bed temperature 
of the NOx catalyst is maintained at 600° C or over. Based on the 
property of the NOx catalyst and the exhaust characteristic in performing 
the control, the optimum fuel feed and stop timing is set taking into 
consideration the responsiveness of the NOx catalyst bed temperature to 
the operation of the reducing agent applying valve 17. By constructing this 
control structure, the catalyst is reliably prevented from being excessively 
heated while efficiently emitting SOx deposited on the NOx catalyst. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s j 10ws ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of an internal combustion engine characterized by providing the 
following The occlusion reduction-type NOx catalyst which emits NOx which was prepared in the flueway of the 
internal combustion engine in which lean combustion is possible, carried out occlusion of the NOx when the air- fuel 
ratio of the flowing exhaust gas was RIN, and carried out occlusion when the air-fuel ratio of the flowing exhaust gas 
was rich, and returns to N2 A reducing-agent supply means to supply a reducing agent to the aforementioned occlusion 
reduction-type NOx catalyst A poisoning recovery execution stage judging means to perform SOx poisoning recovery to 
which SOx is made to emit from the aforementioned occlusion reduction-type NOx catalyst and to judge whether it is a 
stage The amount control means of reducing agents which control the amount of reducing agents intermittently supplied 
from the aforementioned reducing-agent supply means to make SOx deposited on this occlusion reduction-type NOx 
catalyst emit, and to recover this occlusion reduction-type NOx catalyst from SOx poisoning while carrying out the 
temperature up of the aforementioned occlusion reduction-type NOx catalyst, when judged with it being an execution 
stage by the aforementioned poisoning recovery execution stage judging means 

[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 1 equipped with the 
amount amendment means of amendment reducing agents for the amount of reducing agents supplied from the 
aforementioned reducing-agent supply means based on the response delay of the temperature of the aforementioned 
occlusion reduction-type NOx catalyst over the aforementioned reducing-agent supply. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the exhaust emission control device of the 
internal combustion engine which equipped the exhaust air system of the engine concerned with the catalyst which 
promotes the reduction reaction of NOx especially about the exhaust emission control device which purifies the 
injurious ingredient contained in exhaust air of an internal combustion engine, a particle, etc. 
[0002] 

[Description of the Prior Art] For example, the flueway is equipped with the NOx catalyst generally equipped with the 
function which purifies the nitrogen oxide (NOx) under exhaust air in the internal combustion engine (internal 
combustion engine in which lean combustion is possible) which presents combustion with the gaseous mixture of a high 
air- fuel ratio (lean atmosphere) in a latus operating range, and performs engine operation like a diesel power plant. What 
supported with the bottom of existence of oxygen collectively the NOx occlusion agent which has the capacity which 
absorbs NOx, and the noble metal catalyst (noble metals) which has the capacity to oxidize a hydrocarbon (HC), for 
example on the honeycomb-structure object (support) of a porosity ceramic as a NOx catalyst is adopted. 
[0003] In the state (RIN state) where the oxygen density under exhaust air (exhaust air air-fuel ratio) is high, a NOx 
catalyst absorbs NOx and has the property that the oxygen density under exhaust air emits NOx in the state of a low. 
Moreover, if HC, CO, etc. exist during exhaust air when NOx is emitted during exhaust air, the oxidation-reduction 
reaction which uses NOx as a reduction component because a noble metal catalyst stimulates oxidation reaction of these 
HC or CO will occur an oxidization component, HC, and CO among both. That is, HC and CO oxidize to C02 or H20, 
and NOx is returned to N2. 

[0004] By the way, a NOx catalyst will not absorb NOx any more, if NOx of a predetermined critical mass is absorbed 
even when the oxygen density under exhaust air is in a high state. Then, before the amount of NOx absorption of this 
NOx catalyst reaches a critical mass in the internal combustion engine which equipped the flueway with such a NOx 
catalyst, it is common to repeat control (reproduction control) of emitting and reduction purifying NOx absorbed by the 
NOx catalyst, and recovering the NOx absorptance of a NOx catalyst by supplying reducing agents, such as gas oil, to 
the NOx catalyst upstream of a flueway, at a predetermined interval. 

[0005] However, usually the sulfur component is contained in the fuel for an internal combustion engine, and the sulfur 
oxide (SOx) which makes the origin the sulfur component in such fuel besides NOx also exists during exhaust air. SOx 
which exists during exhaust air is absorbed by the NOx catalyst at higher efficiency compared with NOx, and in order to 
emit NOx by which occlusion is carried out to this catalyst moreover, even if it is under sufficient condition (under the 
condition on which the oxygen density under exhaust air is less than a predetermined value), it is not easily emitted from 
the catalyst concerned. For this reason, S poisoning which SOx under exhaust air deposits on the NOx catalyst gradually 
will arise with continuation of engine operation. 

[0006] As a policy for preventing or suppressing S poisoning, the temperature of a NOx catalyst is raised (for example, 
600 degrees C or more), and the control (henceforth S poisoning recovery control) which makes an exhaust air air-fiiel 
ratio a rich grade somewhat deeper than theoretical air fuel ratio (SUTOIKI) or SUTOIKI is known (for example, 
JP,2001-227333,A). By carrying out S poisoning recovery control, the reduction component under exhaust air adjusted 
to the rich grade somewhat deeper than SUTOIKI or SUTOIKI comes to decompose and remove SOx deposited on the 
catalyst concerned under a high temperature service. 

[0007] By the way, in order to perform efficiently decomposition and removal of a particle or SOx deposited on the 
NOx catalyst, it is necessary to fulfill two conditions that the floor tempereture of (1) NOx catalyst has exceeded the 
predetermined value (for example, 600 degrees C), and that a lot of reduction components are supplied to (2) NOx 
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catalyst. For this reason, it is common to adopt the control procedure of supplying a lot of reduction components during 
exhaust air of the NOx catalyst upstream after raising the floor tempereture of a NOx catalyst by a certain method 
beforehand on the occasion of implementation of S poisoning recovery control even beyond a predetermined value (for 
example, about 600 degrees C). 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the heat of reaction of a reduction component, in case the 
reduction component under exhaust air decomposes SOx deposited on the NOx catalyst, since this catalyst continues 
being heated, it has the concern to which the floor tempereture rises too much. 

[0009] this invention is made in view of such the actual condition, and the place made into the purpose is in the exhaust 
air system of an internal combustion engine in carrying out control which decomposes and removes SOx deposited on 
the NOx catalyst to offer the exhaust emission control device of the internal combustion engine which can prevent 
overheating of this catalyst suitably. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is prepared in the 
flueway of the internal combustion engine in which lean combustion is possible. The occlusion reduction-type NOx 
catalyst which emits NOx which carried out occlusion of the NOx when the air- fuel ratio of the flowing exhaust gas was 
RIN, and carried out occlusion when the air-fuel ratio of the flowing exhaust gas was rich, and returns to N2, A 
reducing-agent supply means to supply a reducing agent to the aforementioned occlusion reduction-type NOx catalyst, 
and a poisoning recovery execution stage judging means to perform SOx poisoning recovery which makes SOx emit 
from the aforementioned occlusion reduction-type NOx catalyst and to judge whether it is a stage, When judged with it 
being an execution stage by the aforementioned poisoning recovery execution stage judging means, while carrying out 
the temperature up of the aforementioned occlusion reduction-type NOx catalyst Let it be a summary to have the 
amount control means of reducing agents which control the amount of reducing agents intermittently supplied from the 
aforementioned reducing-agent supply means so that you may make SOx deposited on this occlusion reduction-type 
NOx catalyst emit and you may recover this occlusion reduction-type NOx catalyst from SOx poisoning. 
[001 1] In addition, as for the exhaust emission control device of this invention which has such composition, it is 
desirable to consider as the premise to which the temperature up of the aforementioned occlusion reduction-type NOx 
catalyst is carried out, and to have further a temperature up means to offer the conditions on which the temperature of 
the catalyst concerned exceeds a predetermined value. Here, the aforementioned reducing-agent supply means may 
apply the composition which has a function as the aforementioned temperature up means. 

[0012] For example, SOx which will be gradually deposited on the aforementioned catalyst with operation of the engine 
concerned under the conditions on which the temperature of the aforementioned occlusion reduction-type NOx catalyst 
exceeds a predetermined value if a reduction component is continuously supplied during the exhaust air which flows 
into the catalyst concerned is decomposed and removed, and although it becomes that it is possible in reproducing the 
exhaust-air purification function by the catalyst concerned, it is easy continuous supply of such a reducing agent inviting 
overheating of the aforementioned catalyst. Here, although the behavior of the temperature of an occlusion reduction- 
type NOx catalyst is fundamentally determined by the heat balance of the catalyst concerned, and the physical or 
chemical property of the catalyst concerned, by the time supply operation of the reducing agent by the aforementioned 
reduction component supply means affects the temperature of the aforementioned catalyst, response delay will exist. 
[0013] According to the above-mentioned composition, it becomes easy to hold the temperature of the catalyst 
concerned in the optimal range by adjusting the heat balance of the catalyst concerned changed so that it may 
correspond with predetermined response delay by supplying the aforementioned reducing agent intermittently from 
supply operation of the aforementioned reducing agent, for example, preventing overheating by overshoot in advance. 
In addition, intermittent supply stops supply of a reducing agent on the way, and is making it repeat the above- 
mentioned content after that so that the degree of catalyst temperature may turn into below the temperature that is a 
grade in which the catalyst concerned does not deteriorate by heating without continuing supplying a reducing agent in 
succession, in order to emit SOx, and it does not mean covering 1 time of the reducing-agent amount of supply by 
injection of multiple times. 

[0014] Moreover, it is good to have the amount amendment means of amendment reducing agents for the amount of 
reducing agents supplied from the aforementioned reducing-agent supply means based on the response delay of the 
temperature of the aforementioned occlusion reduction-type NOx catalyst over the aforementioned reducing-agent 
supply. 

[0015] moreover, the amount of reducing agents by which the aforementioned supply of the aforementioned amount 
amendment means of reducing agents is carried out through adjustment of the time when a reducing agent is supplied 
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for example, from the aforementioned reducing-agent supply means - an amendment ~ it is good also as things It is 
good also as memorizing beforehand the time constant of the temperature (controlled system) of the aforementioned 
NOx catalyst over supply (input) of the aforementioned reducing agent in this case, or calculating and learning suitably, 
and adjusting the aforementioned time based on this time constant (amendment). 

[0016] It becomes that operation of the aforementioned reduction component supply means is reflected in the 
temperature of the aforementioned catalyst though operation of the aforementioned reduction component supply means 
in this time is controlled based on the temperature of the aforementioned catalyst grasped in predetermined time, after 
passing through a predetermined time. That is, in order to hold the temperature of the aforementioned catalyst in the 
range of desired through such a control method, improvement in the further controllability is desirable. 
[0017] According to the above-mentioned composition, the response delay of the heat balance (temperature) of the 
aforementioned catalyst over the aforementioned reducing-agent supply operation comes to make it reflected in the 
temperature control of the aforementioned catalyst in a high precision. Therefore, overheating of the catalyst concerned 
can be prevented much more certainly, removing efficiently SOx deposited on the catalyst concerned (SOx poisoning 
recovery). Therefore, the stable exhaust air purification function by the NOx catalyst continues at a long period of time, 
and comes to be guaranteed. 
[0018] 

[Embodiments of the Invention] (1st operation gestalt) The gestalt of the 1st operation which applied the exhaust 
emission control device of the internal combustion engine concerning this invention to the diesel-power-plant system 
hereafter is explained. 

[0019] [The structure of an engine system and function] In drawin g 1 , an internal combustion engine (henceforth an 
engine) 1 is the diesel-power-plant system of the in-series 4-cylinder constituted considering the fuel-supply system 10, 
a combustion chamber 20, the inhalation-of-air system 30, and exhaust air system 40 grade as the principal part. 
[0020] First, the fuel-supply system 10 is equipped with the supply pump 1 1, a common rail 12, a fuel injection valve 
13, an isolation valve 14, the metering valve 16, the reducing-agent addition valve 17, the engine fuel path PI, and 
addition fuel path P2 grade, and is constituted. 

[0021] The supply pump 1 1 makes high pressure fuel pumped up from the fuel tank (illustration abbreviation), and 
supplies it to a common rail 12 through the engine fuel path PI. A common rail 12 has the function as an accumulator to 
hold high-pressure fuel supplied from the supply pump 1 1 to a predetermined pressure (pressure accumulation), and 
distributes this pressure-accumulating fuel to each fuel injection valve 13. a fuel injection valve 13 - the interior ~ 
electromagnetism - it is the solenoid valve equipped with the solenoid (illustration abbreviation), and it opens suitably 
and injection supply of the fuel is carried out into a combustion chamber 20 

[0022] On the other hand, the supply pump 1 1 supplies some fuel pumped up from the fuel tank to the reducing-agent 
addition valve 17 through the addition fuel path P2. The isolation valve 14 and the metering valve 16 are arranged in the 
addition fuel path P2 one by one toward the reducing-agent addition valve 17 from the supply pump 1 1. An isolation 
valve 14 intercepts the addition fuel path P2 in emergency, and suspends fuel supply. The metering valve 16 controls the 
pressure (fuel pressure) PG of the fuel supplied to the reducing-agent addition valve 17. the reducing-agent addition 
valve 17 - a fuel injection valve 13 ~ the same — the interior electromagnetism - it is the solenoid valve equipped 
with the solenoid (illustration abbreviation), and addition supply of the fuel which functions as a reducing agent is 
carried out for the catalyst casing 42 upstream of the exhaust air system 40 to a proper amount and proper timing 
[0023] The inhalation-of-air system 30 forms the path (inhalation-of-air path) of the inhalation air supplied in each 
combustion chamber 20. On the other hand, the exhaust air system 40 forms the path (flueway) of the exhaust gas 
discharged from each combustion chamber 20. 

[0024] Moreover, the well-known supercharger (turbocharger) 50 is formed in this engine 1 . A turbocharger 50 is 
equipped with the body of revolution 52 and 53 connected through the shaft 51. One body of revolution (turbine wheel) 
52 is exposed to the exhaust air in the exhaust air system 40, and the body of revolution (compressor wheel) 53 of 
another side is exposed to the inhalation of air in the inhalation-of-air system 30. The turbocharger 50 which has such 
composition rotates the compressor wheel 53 using the exhaust stream (exhaust pressure) which a turbine wheel 52 
receives, and performs the so-called supercharge of raising an intake pressure. 

[0025] In the inhalation-of-air system 30, the intercooler 3 1 prepared in the turbocharger 50 carries out forced cooling of 
the inhalation air which carried out the temperature up by supercharge. The throttle valve 32 further prepared down- 
stream rather than the intercooler 3 1 is an opening-and-closing valve of the electronics control formula which can adjust 
the opening on a stepless story, changes the flow passage area of inhalation air into the bottom of a predetermined 
condition, and has the function to adjust the amount of said inhalation air supply (flow rate). 

[0026] Moreover, the exhaust air reflux path (EGR path) 60 which bypasses the upstream (inhalation-of-air system 30) 
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and the lower stream of a river (exhaust air system 40) of a combustion chamber 20 is formed in the engine 1 . This EGR 
path 60 has the function to return a part of exhaust air to the inhalation-of-air system 30 suitably. It is opened and closed 
by electronics control at a stepless story, and the EGR cooler 62 for cooling the EGR valve 61 which can adjust the flow 
rate of the exhaust air (EGR gas) which flows this path free, and the exhaust air which passes through the EGR path 60 
(reflux) is formed in the EGR path 60. 

[0027] Moreover, in the exhaust air system 40, the catalyst casing 42 which held the occlusion reduction-type NOx 
catalyst (only henceforth a NOx catalyst) is formed in the lower stream of a river of the Division for Interlibrary 
Services grade of this exhaust air system 40 and the EGR path 60. 

[0028] Moreover, various sensors are attached in each part grade of an engine 1, and the signal about the environmental 
condition of the part concerned and the operational status of an engine 1 is outputted to it. 

[0029] That is, the rail pressure sensor 70 outputs the detecting signal according to the pressure of the fuel currently 
stored in the common rail 12. The fuel-pressure sensor 71 outputs the detecting signal according to the pressure (fuel 
pressure) PG of the fuel introduced into the reducing-agent addition valve 17 through the metering valve 16 among the 
fuel which circulates the inside of the addition fuel path P2. An air flow meter 72 outputs the detecting signal according 
to the flow rate (the amount of inhalation of air) GN of the air (inhalation air) introduced in the inhalation-of-air system 
30. The air-fuel ratio (A/F) sensor 73 outputs the detecting signal which changes continuously according to the oxygen 
density under exhaust air in the catalyst casing 42 upstream of the exhaust air system 40. An exhaust gas temperature 
sensor 74 is attached in the exhaust air inflow part of the catalyst casing 42 in the exhaust air system 40, and outputs the 
detecting signal according to the temperature (exhaust-gas temperature) TEX of the exhaust air in the part concerned. 
The NOx sensor 75 outputs the detecting signal which similarly changes continuously according to the NOx 
concentration under exhaust air on catalyst casing 42 lower stream of a river of the exhaust air system 40. 
[0030] Moreover, the accelerator position sensor 76 is attached in the accelerator pedal (illustration abbreviation) of an 
engine 1, and outputs the detecting signal according to the amount ACC of treading in of this pedal. The crank angle 
sensor 77 outputs a detecting signal (pulse), whenever the output shaft (crankshaft) of an engine 1 carries out fixed 
angle rotation. Each [ these ] sensors 70-77 are electrically connected with the electronic control (ECU) 90. 
[0031] ECU90 is equipped with a central processing unit (CPU) 91, the memory (ROM) 92 only for read-out, RAM 
(RAM) 93 and backup RAM 94, and timer counter 95 grade, and is equipped with the logic operation circuit from 
which a bidirectional bus 98 connects and which these each part 91-95, the external input circuit 96 containing an A/D 
converter, and the external output circuit 97 consist of. 

[0032] Thus, constituted ECU90 inputs the detecting signal of the various above-mentioned sensors through an external 
input circuit, and carries out various control about the operational status of an engine 1, such as control about opening- 
and-closing valve operation of a fuel injection valve 13, and opening adjustment of the EGR valve 61 or opening 
adjustment of a throttle valve 32, based on these signals. 

[0033] [The structure of catalyst casing and function] Next, the structure and function are explained in detail about the 
catalyst casing 42 prepared in the exhaust air system 40 among the components of the engine 1 explained above. 
[0034] The catalyst casing 42 holds an occlusion reduction-type NOx catalyst (henceforth a NOx catalyst) in the 
interior. 

[0035] A NOx catalyst makes support the structure (particulate filter) of the honeycomb configuration which makes an 
alumina (aluminum 203) the main material. The potassium which functions on the front face of this particulate filter 
(support) as a NOx occlusion agent (K), An alkaline earth like sodium (Na), a lithium (Li), alkali metal like Caesium 
Cs, Barium Ba, and Calcium calcium, a lanthanum (La), or rare earth like an yttrium (Y), It is constituted by supporting 
noble metals like Platinum Pt which function as an oxidation catalyst (noble metal catalyst), for example. 
[0036] In the state (RIN state) where the oxygen density under exhaust air (air-fuel ratio of exhaust air) is high, a NOx 
occlusion agent carries out occlusion of the NOx, and has the property that the oxygen density under exhaust air emits 
NOx in the state of a low. Moreover, if HC, CO, etc. exist during exhaust air when NOx is emitted during exhaust air, 
the oxidation-reduction reaction which uses NOx as a reduction component because a noble metal catalyst stimulates 
oxidation reaction of these HC or CO will occur an oxidization component, HC, and CO among both. That is, HC and 
CO oxidize to C02 or H20, and NOx is returned to N2. 

[0037] On the other hand, if a NOx occlusion agent carries out occlusion of the NOx of a predetermined critical mass 
even when the oxygen density under exhaust air is in a high state, it will not carry out occlusion of the NOx any more. 
With an engine 1, before the amount of NOx occlusion of the NOx catalyst held in the catalyst casing 42 reaches a 
critical mass, NOx by which occlusion was carried out to the NOx catalyst is emitted and reduction purified by carrying 
out addition supply of the reducing agent (the gestalt of this operation fuel) for the catalyst casing 42 upstream of a 
flueway through the reducing-agent addition valve 17, and control of recovering the NOx occlusion capacity of a NOx 
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catalyst is repeated at a predetermined interval. 

[0038] Furthermore, the particulate filter which makes the support of a NOx occlusion agent or a noble metal catalyst 
purifies injurious ingredients, such as particles, such as soot contained during exhaust air, and NOx, based on the 
following mechanisms. 

[0039] It is as having mentioned above that a NOx catalyst carries out by repeating the occlusion of NOx, discharge, 
and purification according to the oxygen density and the amount of reduction components under exhaust air by 
collaboration of the NOx occlusion agent and noble metal catalyst which are the component. On the other hand, a NOx 
catalyst has the property which generates active oxygen secondarily in the process which purifies such NOx. In case 
exhaust air passes a particulate filter, particles, such as soot contained during the exhaust air, are caught by the structure 
(porous material). Here, since the active oxygen which a NOx catalyst generates has reactivity (activity) very high as an 
oxidizer, the particle deposited a front face and near the NOx catalyst among the caught particles will react promptly 
(without emitting a luminous flame) with this active oxygen, and will be purified. 

[0040] [Outline of fuel-injection control] ECU90 carries out fuel-injection control based on the operational status of the 
engine 1 grasped from the detecting signal of various sensors. In the gestalt of this operation, fuel-injection control sets 
up parameters, such as the injection quantity Q of fuel, injection timing, and an injection pattern, about implementation 
of the fuel injection into each combustion chamber 20 which led each fuel injection valve 13, and a series of processings 
in which opening-and-closing valve operation of each fuel injection valve 13 is performed based on the these-set-up 
parameter are said. 

[0041] ECU90 repeats such a series of processings for every on-stream predetermined time of an engine 1, and performs 
them. The injection quantity Q and injection timing of fuel are fundamentally determined with reference to the map 
(illustration abbreviation) set up beforehand based on the amount ACC of treading in and engine speed NE (parameter 
which can be calculated based on the pulse signal of a crank angle sensor) to an accelerator pedal. 
[0042] Moreover, unit power is obtained by ECU90 making the main injection fuel injection near the compression top 
dead center about a setup of the injection pattern of fuel, and carrying out about each cylinder, and also fuel injection 
(henceforth pilot injection) before the main injection and fuel injection (henceforth post injection) which follows the 
main injection are performed about the stage suitably chosen as subinjection, and the selected cylinder. 
[0043] [Pilot injection] Generally by the diesel power plant, the temperature to which a combustion chamber induces the 
self-ignition of fuel is reached in the telophase of a compression stroke. If the fuel with which combustion is presented 
bundles up to a combustion chamber and injection supply is carried out when especially the operational status of an 
engine is in an inside heavy load field, this fuel will burn explosively with noise. The fiiel supplied in advance of the 
main injection by performing pilot injection serves as a heat source (or pilot flame), in order to expand the heat source 
gradually by the combustion chamber and to result in combustion, the combustion state of the fuel in a combustion 
chamber becomes comparatively slow, and, moreover, ignition-delay time comes to be shortened. For this reason, the 
noise accompanying engine operation is mitigated and the amount of NOx(es) under exhaust air is also reduced further. 
[0044] [Post injection] The fuel supplied in a combustion chamber 20 is reformed by post injection in combustion gas at 
****** HC, and is discharged at the exhaust air system 40. That is, it will be added by the exhaust air system 40 
through post injection, and ****** HC which functions as a reducing agent will raise the reduction constituent 
concentration under exhaust air. The reduction component added by the exhaust air system 40 reacts through the NOx 
catalyst in the catalyst casing 42 with the oxidization component of NOx emitted from this NOx catalyst, and others 
which are contained during exhaust air. The heat of reaction generated at this time raises the floor tempereture of a NOx 
catalyst. 

[0045] [Outline of EGR control] ECU90 carries out EGR control based on the operational status of the engine 1 grasped 
from the detecting signal of various sensors. In the gestalt of this operation, EGR control operates the opening-and- 
closing valve (EGR valve) 61 of the electronics control formula prepared in the EGR path, and the processing which 
performs the flow rate of the gas which passes through an EGR path, and flow control of the exhaust air which in other 
words flows back in the inhalation-of-air system 30 from the exhaust air system 40 is said. 

[0046] The amount of valve opening of the EGR valve 61 used as a target (the amount of following and target valve 
opening) is fundamentally determined with reference to the map (illustration abbreviation) set up beforehand based on 
operational status, such as a load of an engine 1, and a rotational frequency. ECU90 updates this amount of target valve 
opening for every on-stream predetermined time of an engine 1 , and serially, it outputs a command signal to the drive 
circuit of this EGR valve 61 so that it may agree in the amount of target valve opening by which the actual amount of 
valve opening of the EGR valve 61 was updated. 

[0047] [low-temperature combustion based on EGR control] - the gaseous mixture with which engine combustion will 
be presented according to the amount of reflux if a part of exhaust air flows back in the inhalation-of-air system 30 by a 
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series of such processings - an inner inert gas component will increase The amount of NOx(es) under exhaust air is 
reduced under a predetermined condition, and also a smoke stops consequently, almost occurring. 
[0048] Since unburnt [ under exhaust air / HC ] (reduction component) will increase with implementation of low- 
temperature combustion, as a result, it will be added by the exhaust air system 40 and ****** HC which functions as a 
reducing agent will raise the reduction constituent concentration under exhaust air. 

[0049] [Fuel addition control] Through the reducing-agent addition valve 17, by adding fuel (reducing agent) directly in 
the exhaust air system 40 as well as post injection, the reduction constituent concentration under exhaust air can be 
raised, and the floor tempereture of a NOx catalyst can be raised as a result. It has the inclination to be distributed 
unevenly, compared with what is depended on post injection, the fuel added by the reducing-agent addition valve 17 
holding the state of a macromolecule more during exhaust air. Moreover, the fuel quantity which can be added at once 
in the fuel addition by the reducing-agent addition valve 17, and the flexibility of addition timing are larger than the case 
where it is based on post injection. 

[0050] [Outline of S poisoning recovery control] Since they act so that the quantity of the reduction component under 
exhaust air may be increased in common, the above-mentioned pilot injection, post injection, low-temperature 
combustion, and fuel addition control repeat control [ which ] at a predetermined interval, NOx absorbed by the NOx 
catalyst can be emitted and reduction purified, and the NOx absorptance of a NOx catalyst can be made to recover them 
by carrying out. 

[0051] Moreover, ECU90 carries out control (following and S poisoning recovery control) which supplies a lot of 
reduction components to the catalyst concerned after carrying out the temperature up of the NOx catalyst even more 
than predetermined temperature (for example, about 600 degrees C), in order to remove SOx gradually deposited on a 
NOx catalyst with continuation of engine operation of an engine 1. By carrying out S poisoning recovery control, a lot 
of reduction components supplied to the NOx catalyst come to decompose and remove SOx deposited on the catalyst 
concerned under a high temperature service. As part of S poisoning recovery control, ECU90 carries out any of the 
above-mentioned pilot injection, post injection, low-temperature combustion, and fuel addition control they are here, in 
order to carry out the temperature up of the NOx catalyst even to predetermined temperature. Control (henceforth 
reduction component supply control) which supplies a lot of fuel (reduction component) than the amount which the 
discharge and reduction purification of NOx which were moreover absorbed by for example, the NOx catalyst take to 
the NOx catalyst upstream of an exhaust air system through the reducing-agent addition valve 17 is carried out. 
[0052] By the way, by S poisoning recovery control, as mentioned above, after satisfying the conditions of holding the 
floor tempereture of a NOx catalyst at 600 degrees C or more, a lot of reduction components will be supplied to the 
NOx catalyst upstream in an exhaust air system. However, while a lot of reduction components supplied in the exhaust 
air system demonstrate the function which decomposes SOx deposited on the bottom of a high temperature service at 
the NOx catalyst, they have the property of raising the temperature of a NOx catalyst further. For this reason, when a lot 
of reduction components are continued and supplied to the bottom of the usual service condition for the NOx catalyst 
upstream of an exhaust air system, there is concern which a NOx catalyst overheats. 

[0053] Then, overheating of a NOx catalyst is prevented with an engine 1, making SOx deposited on the NOx catalyst 
by repeating supply and a halt of the fuel which led the reducing-agent addition valve 17 to proper timing emit 
efficiently, after starting reduction component supply control. 

[0054] In d rawin g 2 , S poisoning recovery control in the gestalt of this operation is carrying out. The valve-opening 
command signal to the reducing-agent addition valve 17 observed after the conditions "the floor tempereture of a NOx 
catalyst is held at 600 degrees C or more" are satisfied especially (drawing 2 (a)), It is an example of the timing diagram 
which shows transition of the oxygen density ( drawing 2 (b)) of the exhaust air in the NOx catalyst upstream, the burst 
size ( drawing 2 (c)) of SOx emitted from a NOx catalyst, and the floor tempereture ( drawing 2 (d)) of a NOx catalyst 
on the same time-axis. In addition, the reference value CO of an oxygen density shown in drawin g 2 (b) is equivalent to 
the oxygen density of the exhaust air generated as a result of burning the mixed gas of theoretical air fUel ratio. 
Incidentally, the reduction constituent concentration under exhaust air is low, that the oxygen density under exhaust air 
becomes high means a bird clapper, the reduction constituent concentration under exhaust air is high, and that the 
oxygen density under exhaust air becomes low means a bird clapper (refer to drawin g 2 (b)). Moreover, in drawing 2 
(d), temperature Tl is equivalent to the minimum temperature (the gestalt of this operation 600 degrees C) to which 
SOx can be made to emit efficiently from a NOx catalyst, and temperature T2 is equivalent to upper limit temperature 
without a possibility that the function of a NOx catalyst may be spoiled by overheating. 

[0055] There is a demand, first, as shown in drawing 2 (a), you should emit SOx deposited on the NOx catalyst -- ** - 
And when the conditions that the floor tempereture of a NOx catalyst is held at 600 degrees C or more are fulfilled, 
ECU90 outputs the command signal (henceforth a valve-opening command signal) for making the reducing-agent 
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addition valve 17 open, and the fuel addition to the exhaust air system 40 which led this valve 17 is started (time tl). 
[0056] In implementation of fuel addition, ECU90 is continuing first in the predetermined period (henceforth a supply 
period) deltatl, and outputting a valve-opening command signal intermittently, and carries out injection supply of the 
fog-like fuel intermittently through the reducing-agent addition valve 17. After that, after ECU90 stops the output of a 
valve-opening command signal that overheating of a NOx catalyst should be suppressed (time t2) and passes through a 
predetermined time (henceforth an idle period) deltat2, it resumes injection supply of fuel. If S poisoning recovery 
control (reduction component supply control) is started, supply and a pause of fiiel will be repeated in such a mode until 
SOx fundamentally deposited on the NOx catalyst is emitted and the function of the catalyst concerned is fully 
recovered. 

[0057] Here, with the start (time tl) of the fuel supply which led the reducing-agent addition valve 17, the oxygen 
density under exhaust air becomes low, and comes ( drawin g 2 (b)) to be less than a reference value CO. Moreover, the 
amount of SOx which carries out an abbreviation synchronization and is emitted to the fall of the oxygen density 
accompanying valve-opening operation and this of the reducing-agent addition valve 17 from a NOx catalyst increases. 
Moreover, with a pause (time tl) of the fuel supply by the reducing-agent addition valve 17, the oxygen density under 
exhaust air becomes high, and comes ( drawin g 2 (b)) to exceed a reference value CO similarly. Moreover, almost 
synchronizing with the rise of the oxygen density accompanying valve-opening operation and this of the reducing-agent 
addition valve 17, the amount of SOx emitted from a NOx catalyst falls ( drawing 2 (c)). Thus, the SOx burst size from 
the oxygen density and NOx catalyst under exhaust air is changed synchronizing with opening-and-closing valve 
operation of the reducing-agent addition valve 17 in general. 

[0058] On the other hand, although it originates in the floor tempereture of a NOx catalyst originating in the fuel supply 
which led the reducing-agent addition valve 17 being started, and rising, and the fuel supply by this valve 17 being 
stopped and descends to it, the responsibility and flattery nature are remarkably low compared with the behavior of the 
SOx burst size from the oxygen density and NOx catalyst under exhaust air. The responsibility and flattery nature of a 
NOx catalyst floor temperature to opening-and-closing valve operation of the reducing-agent addition valve 1 7 are 
determined with parameters, such as the physical and chemical property (for example, heat capacity) of a NOx catalyst, 
and the properties (for example, temperature, a flow rate, etc.) of the exhaust air which flows into the catalyst 
concerned. 

[0059] Then, in S poisoning recovery control in the gestalt of this operation, the optimal supply period deltatl and 
optimal idle period deltat2 which considered the responsibility and flattery nature of the NOx catalyst floor temperature 
to opening-and-closing valve operation of the reducing-agent addition valve 17 based on the physical and chemical 
property of a NOx catalyst and the property of the exhaust air at the time of execution of the control concerned are set 
up. By building such a control structure, the temperature up of the catalyst concerned can be held in the proper range R 
(refer to drawing 2 (d)), emitting efficiently SOx deposited on the NOx catalyst. 

[0060] The [concrete order of the real way of S poisoning recovery control] The concrete contents of processing by 
ECU90 are hereafter explained about S poisoning (SOx poisoning) recovery control concerning the form of this 
operation. In addition, the control (henceforth temperature up control) for carrying out the temperature up of the NOx 
catalyst to predetermined temperature and the control (henceforth reduction component supply control) which supplies a 
lot of [ for a NOx catalyst ] reduction components under the conditions on which a NOx catalyst came to exceed 
predetermined temperature based on the temperature up control concerned are included in S poisoning recovery control. 
That is, ECU90 will perform temperature up control and reduction component supply control collectively as part of S 
poisoning recovery control. 

[0061] Drawing 3 is a flow chart which shows the order of the real way of temperature up control (routine). This routine 
is performed for every predetermined time through on-stream ECU90 of an engine 1 . 

[0062] If processing shifts to this routine and it will put in another way whether ECU90 has the execution demand of 
SOx poisoning recovery control in Step SI 01 first, it will judge whether S poisoning to a NOx catalyst is advancing. For 
example, when a predetermined time passes after carrying out last S poisoning recovery control, or when being 
recognized as the purification function of NOx by the NOx catalyst falling judging from the history of the detecting 
signal of the NOx sensor 75, it is judged that ECU90 has the demand to which the temperature up of the catalyst 
concerned is carried out in advance of supply of a lot of reduction components to a NOx catalyst. 
[0063] When judgment at the above-mentioned step SI 01 is negative, ECU90 once escapes from this routine. On the 
other hand, when judgment at this step SI 01 is negative, ECU90 shifts processing to Step SI 02, carries out the 
temperature up of the NOx catalyst even more than predetermined temperature (for example, 600 degrees C), and 
performs processing holding the state. That is, the floor tempereture of a NOx catalyst is raised at 600 degrees C or 
more by carrying out any of the above-mentioned pilot injection, post injection, low-temperature combustion, and fuel 
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addition control they are (or it holds in this state). After passing through this step SI 02, ECU90 once escapes from this 
routine. 

[0064] Drawing 4 is a flow chart which shows the order of the real way of the reduction component supply control 
which combines with temperature up control and is carried out as part of S poisoning recovery control (routine). This 
routine is also performed for every predetermined time through on-stream ECU90 of an engine 1 . 
[0065] If processing shifts to this routine, it will judge whether ECU90 has the execution demand of S poisoning 
recovery control in Step S201 first. And when the judgment is affirmation, while shifting processing to Step S202, when 
the judgment is negative, it once escapes from this routine. When judgment at Step S201 is affirmation, the floor 
tempereture of a NOx catalyst will rise through temperature up control, or will hold the state of being 600 degrees C or 
more. 

[0066] Then, ECU90 judges whether the floor tempereture of a NOx catalyst amounts to 600 degrees C or more in Step 
S202, when judgment at this step S201 is affirmation. What is necessary is just to presume the floor tempereture of a 
NOx catalyst based on the history of for example, the exhaust-gas temperature TEX. When judgment at this step S202 is 
affirmation, ECU90 shifts processing to Step S203, and when the judgment is negative, it once escapes from this 
routine. 

[0067] In Step S203, ECU90 recognizes the present exhaust-gas temperature TEX. 

[0068] In Step S204, ECU90 sets up the supply period deltatl with reference to the map which is not illustrated based 
on an exhaust-gas temperature TEX and the floor tempereture (estimate) of a NOx catalyst (refer to drawing_2 (a)). And 
it continues during [ which was set up this time / deltatl ] the supply, and fuel supply to the exhaust air system 40 which 
led the reducing-agent addition valve 17 is performed (Step S205). 

[0069] In Step S206, it is checked whether discharge of SOx deposited on the NOx catalyst has been completed. Here, 
when it is judged that discharge of SOx is not completed, after setting up the predetermined idle period deltat2 in Step 
S207, passing through the period deltat2 concerned (Step S208) and newly setting up the supply period deltatl in a next 
routine, fuel supply for the second time will be carried out. 

[0070] On the other hand, when it is judged as what discharge of SOx completed in the above-mentioned step S206, this 
S poisoning recovery control once escapes from (this recognition is reflected in judgment of Step S201 in a next 
routine), and this routine, when it has been recognized as what was completed. 

[0071] With the engine 1 which carries out S poisoning recovery control with the application of such a control structure, 
SOx gradually deposited on the aforementioned NOx catalyst with operation of the engine 1 concerned by supplying a 
reduction component continuously during the exhaust air which flows into a NOx catalyst under the conditions on 
which the temperature of a NOx catalyst exceeds a predetermined value (for example, 600 degrees C) is decomposed 
and removed efficiently, and the exhaust-air purification function by the NOx catalyst concerned is reproduced. 
[0072] Here, continuous supply of a reduction component tends to invite overheating of a NOx catalyst. Here, although 
the behavior of the temperature of the aforementioned NOx catalyst is fundamentally determined by the heat balance of 
the aforementioned NOx catalyst, and the physical or chemical property of the catalyst concerned, by the time supply 
operation of the reduction component by the aforementioned reduction component supply means affects the temperature 
of the aforementioned NOx catalyst, response delay will exist. For this reason, it becomes that operation of the 
aforementioned reduction component supply means is reflected in the temperature of the aforementioned NOx catalyst 
though operation of the aforementioned reduction component supply means in this time is controlled based on the 
temperature of the aforementioned NOx catalyst grasped in predetermined time, after passing through a predetermined 
time. That is, it is very difficult to hold the temperature of the aforementioned NOx catalyst in the range of desired 
through such a control method. 

[0073] According to the control structure concerning this point and the form of this operation, moreover, overheating of 
the catalyst concerned can be certainly prevented by making such response delay reflect in the temperature control of a 
NOx catalyst, removing efficiently SOx deposited on the NOx catalyst. 

[0074] Therefore, since functional loss of the NOx catalyst by overheating is prevented certainly, the function of a NOx 
catalyst continues at a long period of time, and comes to continue. 

[0075] in addition — the form of this operation — reduction component supply control **** — we decided to adopt the 
method of adding fuel in the exhaust air system 40 through the reducing-agent addition valve 17 as a method of 
supplying a reduction component continuously during the exhaust air which flows into a NOx catalyst A reduction 
component can also be continuously supplied during the exhaust air which flows not only this but post injection etc. into 
a NOx catalyst through execution. 

[0076] Form] of operation of others [ [ ] With the form of the above-mentioned implementation, while setting the supply 
period deltatl as the start time (for example, time tl in drawing 2 ) of the fuel supply which led the reducing-agent 
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addition valve 1 7 to reduction component supply control in operation, we decided to set up an idle period deltat2 at an 
idle period (for example, time t2 in drawing 2 ) at the finish time of fuel supply. While applying such a control structure, 
under implementation of fuel supply (inside of tsupply period deltal), Control logic which extends or shortens suitably 
the supply period deltatl set up at the beginning, referring to the parameter about the operational status of an engine 1 , 
You may add control logic which extends or shortens suitably the idle period deltat2 set up at the beginning during a 
pause of fuel supply (inside of tidle-period delta2), referring to the parameter about the operational status of an engine 1 . 

[0077] For example, an example of the control routine which can be applied to drawin g 5 since each periods delta tl and 
delta t2 set up during implementation of fuel supply (inside of tsupply period deltal) at the beginning during the pause 
of the supply period deltatl concerned or fuel supply (inside of tidle-period delta2) are expanded and contracted in 
implementation of reduction component supply control is shown. 

[0078] This routine is changed in order of the real way ( drawing.4 ) of the reduction component supply control which 
carried out point **, and is performed for every predetermined time through on-stream ECU90 of an engine 1. 
[0079] If processing shifts to this routine, it will judge whether ECU90 has the execution demand of SOx poisoning 
recovery control in Step S301 first. And when the judgment is affirmation, while shifting processing to Step S302, when 
the judgment is negative, it once escapes from this routine. When judgment at Step S301 is affirmation, the floor 
tempereture of a NOx catalyst will rise through temperature up control, or will hold the state of being 600 degrees C or 
more. 

[0080] Then, ECU90 judges whether the floor tempereture of a NOx catalyst amounts to 600 degrees C or more in Step 
S302, when judgment at this step S301 is affirmation. What is necessary is just to presume the floor tempereture of a 
NOx catalyst based on the history of for example, the exhaust-gas temperature TEX. When judgment at this step S302 is 
affirmation, ECU90 shifts processing to Step S3 03, and when the judgment is negative, it once escapes from this 
routine. 

[0081] In Step S3 03, ECU90 recognizes the present control process (recognition of the elapsed time after shifting to the 
recognition about that it is among tsupply period deltal, and being among tidle-period delta2 and the supply period 
deltatl, or an idle period deltat2). For example, it is among tsupply period deltal, and recognition that 3 seconds after 
shift just passed in the period deltatl concerned, and recognition that are among tidle-period delta2 and 5 seconds after 
shift just passed in the period deltat2 concerned will be made. 

[0082] In continuing Step S304, information required for renewal of the supply period deltatl or an idle period deltat2 is 
acquired. Change of the floor tempereture of a NOx catalyst or an exhaust-gas temperature TEX etc. is equivalent to 
information required for renewal of each periods delta tl and delta t2 here. 

[0083] In Step S305, a setup or updating of the supply period deltatl or an idle period deltat2 is performed based on the 
information acquired at the above-mentioned step S3 04. 

[0084] Finally, ECU90 once escapes from this routine, after performing proper processing called completion of the start 
of the fuel supply which led the reducing-agent addition valve 17 based on the supply period deltatl or idle period 
deltat2 set up or updated at the above-mentioned step S305, continuation of execution, a pause, the continuation of a 
pause, or reduction component supply control (Step S306). 

[0085] By applying such a control structure, the compactness of the reduction component supply control concerning the 
gestalt of the above-mentioned implementation can be raised more now. That is, the effect of ensuring removal of SOx 
deposited on the NOx catalyst and overheating prevention of the catalyst concerned can be further heightened by 
making the response delay of the NOx catalyst floor temperature to system valve-closing operation of the reducing- 
agent addition valve 17 reflect in the temperature control of a NOx catalyst. 
[0086] 

[Effect of the Invention] As explained above, according to this invention, the heat balance of the occlusion reduction- 
type NOx catalyst changed so that it may correspond with predetermined response delay from supply operation of a 
reducing agent is adjusted, and it becomes easy to hold the temperature of the catalyst concerned in the optimal range. 
[0087] Moreover, the response delay of the heat balance (temperature) of the aforementioned catalyst over the 
aforementioned reducing-agent supply operation comes to make it reflected in the temperature control of the 
aforementioned catalyst in a high precision. Therefore, overheating of the catalyst concerned can be prevented much 
more certainly, removing efficiently SOx deposited on the catalyst concerned (SOx poisoning recovery). Therefore, the 
stable exhaust air purification function by the NOx catalyst continues at a long period of time, and comes to be 
guaranteed. 
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* NOTICES * 

Japan Patent Office is not responsibl for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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